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^ ^^^^ ^ISS^ ^ o] ^J-^jo^ Efl^fxB ^JRV^. o] 

^41- ^-i: ^ •ytflA-] ti].£^l pilSLE:] ^J-^joj Als]A^o] ^j=Aj-^4. 
£ 3 
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1020020068931 ^^ '^t^: 2003/5/9 

aVi^l T^lS-el ^J-^] ^ o] ;3-^]o] ^fl^B {Semiconductor memory device and 
test method thereof} 

£1^ #Hfl2l yV£^1 ^^^l^l o^c^jo^ o. x^^^^ ^^^o]z^. 

^Hfl^ ^^^15] 41- <^lo^ ^-Aj^ M-Hflfl^ 

£3^ ^ ^^^^ tiJrS^l ^IHS] ^^li^ ^^^^ M-Bfifl^ l-^£olc|.. 

i4fe H3i M-^^fl CilolEi ^lo1S)SO] ^Ajo^loj 5]^£ol4. 

£5^ £3*^1 M-E]-!^ e]^ dlolB] ;^lolslS-^ sl^^olr:].. 

^ ^^^^ 1^1 ^J-^li ^tb ^-^5., Eflr^iBl- ^t}c^ ^}-%-^^ ^ 

^1- ^ ^fe ^tb ^^^14. 

<^y>a^ol ti]]2.5] Bfl^^im^loll Efl>iEiS.^B] ^7|-S]^ El-olH 

^i^l-^ Cll'^lEil- elH*>o^, C-HolEifif CllolEi7l- ^^^^fi^ ^^^^ i^jfi. 
^^o] 
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<8> asic^l, ^^^^ ^}Si\- wj-i^oll ^Bfl^i tfl^Bl- ^«S*l-7ll 5]^ tflriiBloll 

1^15- ^ $1^ tiV:E^l T^lS-el ^7]- ;5ll^V£|7fl ^4. 0^11- i-ig, 

^(S^, ^71- 647l]olJL, Efl^Es]^ ullas] C-flojEi 

^(5E^, ^71- 871] 5}^ Efl^^Eiofl ojtflA-l t^l^E^ ^ o^^ tiV£^] 1.11a 

5l ^J-^IS] ^7} 8711^ ^ltl:^4. 
<9> Aj-^^V 4^ ^-8: ^^l^^l- ^ll^^M ^:5H ^1^1^ tllH tll^H 

^14. ^1 yJrS^fl ^ ^^^] ^7l-2lo] 515.1- ^til^H, yJrS^^l ^ISSl ^^^1^ S 

7H^^ t:-l|c|Ei oi^a ^(SEfe, cll<=>lBil- ^Jt^*!r4. ^^^i^, tiV^^fl 

^7H^ 5lS«Hl ^(S^, 

tll^^lB^l- 2tilH^^ V]ML-^d\] ^n^] ^^^JS]^ WlH ^4 Alsil- 711^51 

aO> Ol laj-i^ Efl:iEiofl o^^l]A-l Ell^iHS]^ ^J"^! ^ ^l" ^1 ^-^ 

HlH ^4 Al5:7l- 2tilB^^^ tll^^lBil- tilHti ^^^J^7l n|l^<^l 2W1HS1 c^l 

o]B\7} SL^ o. ufEfifl^ tiliil ^4 Aljg:-. ^VA5§}711 ^ 

^l^^l ^^4. tfl^Bl- ^13t^] ^^fl^i ^^^1^ <d5]^^oi tgo^xiTil 

€4. 
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<ii> ^ ^rr^o^ Efl^B* ^}^^^ ^ ^1- ^ 91^^, tfl^^* ^ 

*5^oil o^^flA^ ^<H^m ^«^^ ^ SX^ ti>£^l ^j-^ll- 

<i2> ^ ^^^^ s.^ s.^^ ^-^^s^Vy] ti]::£^l ^^^1^1 Efl^E 

<13> Aj-7] s.^^ ^^^^r>7l ^ ^^^^ v\]s.^ Efl^i:^ 5]-olH ^^A] 

<^\^ ^USJ^ ciioiEil- °tJ^^|-^ w|H^ ^12^^ 

1#^ cflclE^^ ^^^H tilH^ ^12#^ c11o]E-11- ^^]-^ o.^ 

:^]2^^ cllo]Bl# ^^5*>^ e1:E. z^]o]B\ 40]^^^ ^til^l-fe ^t^. 
<14> .^1-71 ^A^*>7l ^ ^^^^ ^^^^] xi\]S.^ ^J-;^]^^ ^AHl^ n7fl Hf-l: 

S ol^o];^ljl, ^7] n7fl Z]-Z]-ol k7l|S. c^l-^cH^ nk7fl^ t^HoIbI o^^^ ^(5E^. 

sflj^)!:, >^J-7l nk7fl^ cflojE^ o^^^ ^(^^, s||:E.)1-S.^E^ ^^^^ i^-H^^l^il- ^^t} 
<^ nktilB^I ;^]1<?3^ cll^lE-ll- ^^3^>^ n7ll n^^S. o]^c>\:^]ji^ ^7] n7fl z]- 

Z^-o] k7flS <^1^^^ nk7flS^ tflolE^ <y^y^5j|:g.^ e}-o]E :^^a1o1]^ 4V7I n7fl ZL 

1-1: k7fl^ cflolE-l cy^HlsJll-^ *>i4o^ T:-11o]Ei <a^t3l3ils:^E^ ntilH 

;Hliog^ c-flolE^l- nkWlH^ cll^lE-1* ^^a^^Vji, ^J^V E^-olH 

Al<^1^ nk7flSl c^lojE-l <y^iil5ill:^«-Ei nktijEo:! :^]lo^^ 
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nktilB^ ^12*^^ ^^^3*1-^ n^]^] ^1^^^, ^11:^:^ ^^^] 

nkH]:eo^ ;^ll#^ t-H^lBll- ktilH^^ ^^S. nUlH^ ^12#^ t^lojE^l- ^ 

^H^S ^^^5*>^, ^^^J- -^^^1^1 nkwlH^ ^ll#^ cIl^lB^-i- 'a^^H nkti]H 

o] ;^12#^ c1]olEil- n^^]^] ^l^n"^, ^ 4^71 nkwlH^ ;^l2#^ c11o]Ei 

1- tiliJl^H ^7] nk7H^ c-flolEi oi^^ ^(SE^, sfl^)!:^ #^^>^ n<^]^ ^^^^ 

t:f^ ^^j^l-7l ^ ^^^^ tiJri^^l Pllse] ^V^l^ Efl^iH n 

/l1 -^^-1:^ "^'■71 n7ii -J-^l: K:7li^ r\k7\\y] cijoiM ^'^^ 

^(S^, n^m, ^ ^^7112^ ^til^V pflS.el ^til^V y^S. 

^ ^]3.^ Bfl^iH ^^^i, H}o]E -£^Aloi] ^^7] n7fl Zlf-l: 4^ 

^Vl^o^ dlolE] oj#^ ^(^^. S}l^)0.^«-Bl <a^£]^ nWlH^ ;^ll<y^ Cll<=>lBil- k 
tills. ^^J-^H nkwlH^ ^12^^ dl^lB^* ^^5^>i. el-o]E :^^Alofl ^l-y] nk7fl^ 

^w^^ ""^^^ ^(a^. 3(i:E.)o.^^Ei ^^si^nkyiH^i m^^n cii^iBii- <a^^H 

^>7l nkH]H^ ^12^^ cijojEi^ ^^S^m ^^1. ^^71 nktilB^ >il2S^^ til^lEi* 

^ CH^IB^I- S^H.*]-^ ^7^1, ^ ^^^1<^1 ^7] nk^lB^ ^U*^ 1- 

ktilH^ nWlH^ ;^12#^ i^-11<^1b^1- ^^^5*>JL. ^7] n^]B^ :^]2^^ ^ 

^^71 n7fl Z^-Z^o^ syxS^o^ z^]o]B\ <a#^ ^C^^, ^zfl^)!- ^t}<^ %^^} 

JL, e^s. >a-7l nkw]B^ ^ll#^ til^lB-ll- ^7] nktilH^ :^12#^ t-flojEl 

^ ^^7] nkwlB^ ^12#^ cflolE^l- ^^7] nk7fl^ tio]B\ sfl 
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^1*1-, ^Jis. ^ i^lSHl ^ o] ;g-^io:) Efl 

wj-^^ ^^^*]-7l ^sflo] tij-s^l ^^t^^l-^ 

£1^ ^2fl^ tiJrH^fl ^lael ^>:^1^ <^^is] ^Aj^ M-B^-i^^ c-flolEi 

^t^^ ti]5ll-(10-l ~ 10-16), ^^ ^^^(12-1 ~ 12-16), 5fo]E 5)5. 

(14), t]]o]B] e^H 5]S.(16), ^ ^]3.^ € c>|Eflol(i8)S 

£1^1 M-Ef\E «J:£^fl ^1:£S] 1671]^ T:-llolEi og^^ ^1:(DQ1 ~ DQ16)^ ^ 

p|5|-e H-t+yi 

DIBS. v4e}^£ z^]o]B\ o^^^^M.^ ooBS uj-E}^ zj]o]^] 

5.lo\] M-E}^ 7]:g.^ ^^^l-ig tq-g-jz} :^uf. 

cijolEi oi^y^5i|-.(iQ_i . iq_;l6) i^il^lBi ^1-(DQ1 ~ DQ16)S-^Bi 

•a^s]^ cil^jE^l- al3Sl*H dl^lBlCDBIl ~ DBI16)1- cHojE^ ^ 

^Wl5ill-(12-1 ~ 12-16) ^-^A^ t-flojEi 5lS(16)5.^E^ tilolEiCDBOl - 

DB016)1- wl5il§H ^1:(DQ1 ~ DQ16)S. ^fl^l^^ ef^lB 

(14)b w]3El^ tflojE^DBIl ~ DBI16)1- "^^^^H 4 olEilol(i8)s t^*!:4 

. ^o]B\ s]H 5^5.(16)^ ^ oleflol(i8)s^Ei i^fl'^lEil- ^^sl^H ^^-11 

'^IeKDBOI - DB016)1- cilolE^ ^^^^^(^l2-l ~ 12-16)5. nH^s] >i o^eflo] 

(18)^ Hl-olB ^^^1<^1 t-flolBl SfojE 2]S.(14)S.^E-1 dl^lEil- ^fl^ luflfie:] 
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1020020068931 ^^ oj^: 2003/5/9 

£li M-El-VH U>Sf ^Eflo] n1l2.sl ^V^l^ Bfl:iBAlo1] 167^$\ Z^]o]^] 

"^^^ ^1:(DQ1 ~ DQ16)^ f-§H c]]olEil- SX^tJ^-, nfefA^ , Efl 

^E^o] oi^^ ^(S^, ^71- 1287M^ ^^1<^1 ^ ^1 

£2^ #5]]^ tiVi^fl oll£E^ ;^V^lo^ 4=. c^jo^ rfiA^o. ufEl-i^]^ Ir^S^A^, tio]] 

£2oil M-Ej-M! 1-^1: 7l^^ ^^^^l-^ 4^4 7^-4. 

£1^ 7]^ ^^t^^ %JLS. t}^ ^711 ol^il^ ^ol4. 

ef^lB cil<>lBl 7]]c^l5|s(20)^ Bfl^HAloll dlolE] og^H]3ll:(io-l, 10-5, 10-9, 
10-13)5.^Bi ^^S\^ cllolE-](DBIl, DBI5, DBI9, DBI13)1- ^J^*H 16til 

HS] t-llolEKDDBIl - DDBI16)1- M^f^^i, ^<^]B -^^^1^1^ ^<^]^] ^^i^^ill- 
(10-1 - 10-16)S.-^E^ cilolEKDBIl ~ DBI16) 
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1- <a^3:H 16^1 i3flo]E^(DDBl ~ DDB16)1- ^^JW. ^^]'']^] ^1^515.(22)^ tfliB 
^li cflolE^ 5l^(16)S.^Ei cflojEKDDBOl ~ DDB016)# 2«lB^ ti]Jil^H 

8WlH^ dlojE^l- it^5*>Jl, SwlB^l cflojEil- 2tilH'S^ wliiI*>o^ 4tilE6^ tijiii cfl 

^1^, 4tilH^ n<^]^^ cll^lBi #^ «]3Sl^(i2-l, 12-5, 

12-9, 12-13)S #^tV4. HEln, c-flojE-l y] JUS] 5.(22)^ ^^^J- e^H ^^AjoU^ i3llo]E^ 

e]H 5]S(16)S.^E^ #^5]^ tllolEKDDBOl ~ DDB016)1: ^d^^H i^-H^l^i tH^]!- 
(12-1 ~ 12-16 )S 

II2=^{| '-TH-'-iR "f*f -fe-c: -^Efl^ '-iii^ii "ii-E-H ^--^1^ ti|^3^|"11 4/liiH L1|"|t1 iy 

#^ ^l-(iXii, 5, y, 13)^ -g-s^H dioiEii- oi^a§|-c^ ^^^£]o^ ^^4. i42^-^i, 

Efl>:E^o^ og^^ ^(S^, 3|lH)l-o^ ^7} 1287^^ ^^l^^l ^H^Bl ^ tiJ:H^1 
^V^]5] 327ll7> ^4. 

^, tfl^iBloll o^^A^ tfl:d^B€ ^ Sl^ ^]3.^ ^^^]^ ^7} ti>£^l uflse) 

H M-El-'^ ^S.^ tfl^B^ Dfl^i:!- ^Alofl ^ o;^^ tij^^] n)] 

ne^M-, £2ol1 M-Ef^ uVs^l ^IS-B] ^^^]^ ^^]^] «li2^5.(22)l- Sa]^]-^;]^ ^ 

uflojE] tiliil5lS(22)7l- C-HoIe] HS|S.(16)^4Ei t-fl^lEil- 2tilB^ 

wliil^H ■^'^^^l-^ ^j^^J^ 44-1^^ wlH ^4 Al^^ Ir^'a^ 4 

4^^ tiijn ^4 Ai^s. 44^-1, 24H4 ^'>]^]7} 3.^ ^^91 ^^'^s. ^ 

^i-<a# 44ifl^ 451 ^4 ^^^m^] €4^ 
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^'^l 9X^^. ^, 2tilEo] ^o]^7} S.^ "1". "l"<a ^-foil^> ^^^'a^ ^Efiflb wliS 
^4 ^Sl- 2w]H^ cflolE-]?!- "0", "0""?] ^-follS ^^^l-'a^ 

tfl^E^o]] Z.^]o]] Bfl^Bl ^ # 

7}i}7\] ^V^o] ol tijiii ^4 Al^s. ^v^J^].^] ^o_y^ 

4^ ?>i;^i| ijiitH ^a|q,|h] H^Mi^ Ir^i^^-^ , £1 

H3<^1 44\a Wl: 71^^ ^^^^1-^ 4-S-4 ^^4. 
£3oilA-i, sicHi ^"atl: t^l-^ £H 44^ 4^4 -^-^^^I-h^ 

£14 4^ ^1-^ ^711 o]^^ ^oi4. 

40IH nflolBl ^lc:>l5lS.(30)^ tfl^H4i ^fl^H ;^1^^5:(MRSC)i -g-W^ 

4 ^t^^441-(io-i, 10-5, 10-9, 10-13)^^4 #^4^ 44^ 4<^1b1(dbii, 

DBI5, DBI9, DBI13)1- ^^1-4*^ 164BS] i:^1o14(ddBI1 ~ DDBI16)1- ^^^J^l-Jl, 4 
olE :^^A]o]l^ djolE] og^H^3|-.(io-i ~ 10-16)3.^4 44^1 c11*^14 

(DBIl ~ DBI16)1- ^^^4^ 164B4 4^]4(DDB1 ~ DDB16)1- ^^^5t!:4. 444 ^] 

45ls.(32)^ 4^:^4'^1 4:^:^ ;*114^s:(mrsc) ^ #^^J:(CLK)i -§-^44 444 
^E. 43.(16)3.^4 ^^3. #^4b 44B44 4 
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olEl(DDB01 ~DDB016)1- ^%^}^ ^o]B\ #^1^551 #(12-1, 12-5, 12-9, 12-13) 

~ DDB016)1- ""^^tlc^ t]]o]B] #^ ul5sll-(l2-l - 12-16)^ #^1>4. ^, s^H i:-11o]e^ 
^l^slS(32)^ Bfl>,HAl<^l t:-]1o1e^ els. 5:ls(i6)5.4Ei v^^S. IGtilB^ tflol 

E^DDBOl ~ DDB016)1- 47fls] 4o]b\ ^^n]^^{l2-l^ 12-5, 12-9, 

12-13)^ ^^1-^ #^^>4. 

Bii^iH ^i>^-^i:S:(fflR5C)^i "1^^ ^ii"-'|t-i# -tj^^j-iL^^ 

"s-^^ ^^£^1 WiS-ej ^o^^i^ ^dtiJ:^<y -^3|-o)HS AHt^^ ^m^}7]S. 
^JKCLK)^ ^^^.^Bi <y ^517^4, tfl«-^o.^ ^5:^^14. 

£4^ 4<^lB dlolE] 7ilol5]s^ ^^li^ «yHE-l(ii), 

^ NMOS^^ 7flolB#(Tl ~ T8)S. ^4. 

£4011 q-E]-!^ 515.^ -^^l-^ ^^^}^ 4^4 ^4. 

Bfl^iB :^lo1^^(MRSC)^ Bfl^^BAjoil^ "^H"2lllS ^d^^^JL, ej-olH ^^3]- 

Bfl^:EAloil Efl^E ;5l1olAl^(MRSC)7> "^l-ol"Eflif^ ^^^^5)^, NMOS^^ 
(T5 ~ Wo] ^^31, NMOS^^ 7llolEs.(xi ~ T4)<^1 .$-H€4. ^e-i^, NMOS^^ 7]]o]b 
1-(T5 ~ T8)ol t^jolE^CDBlDl- cilolE-KDDBIl - DDBI4)S. ^^^4. ^, ^ 

^^^M^ ^c]-e\(mi)7} c-flolEKDDBIl ~ DDBI4)S ^=t^^4. 
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e^-ojE ^^A]6]] Efl^E ;^l<:>lAlj:(MRSc)7l- "S-f-efl^^ ^4^^^, NMOS^^ 
7llo]Ei.(Ti ~ T4)ol ^5]JL, mOS^^ 7flolEs.(x5 ~ T8)c>l ^^i^, NMOS^ 

# TllolE^dl ~ T4)ol i3]5i]^ c-llolEKDBIl ~ DBI4)-i- c-HolB] (DDBIl ~ DDBI4)S. 
^^W. ^, ^^^j- ef^lB ^^^li^ dlolBiCDBU ~ DBI4)7]- z^]o]b\ 

(DDBIl ~ DDBI4)S ^^^4. 

:£4oll M-Efsll efo]^ i:-ilo]Ei <^^^ c-jjojEi (DBIl ~ DBI4)1- 

*H cljojE^DDBU ~ DDBI4)1- sl^ ^^^^-i- "i]^ 

'^"i|^l^l((u5I5 ~ DBI5), (DBI9 - DBIi2), (DBIi;^ ~ UBilbjj# A A "tJ^^H ^iPl^i 
((DDBI5 ~ DDBI8), (DDBI9 ~ DDBI12). (DDBI13 ~ DDBI16))1- ^^^5*]-^ ^^^^ £4 

^, ^ no]^ y^]c]s\S.^ ;^^V 5}olH lewlBoj tj^jj]^ 

c-ilolEKDBIl ~ DBI16)1- ^J^^H 16W1B5] t-flojEK DDBIl ~ DDBI16)1- ^^^m^, 
el-olH 4tilH2] til^l^ cll^ltKDBU, DBI5, DBI9, DBI13)1- 

^tH cfl^^l^l (DDBIl, DDBI5, DDBI9, DDBI13)1- 

£5^ H3<H1 ^E. t^]o]B\ :^]o]s\S.2\ ^X\d\]g] 9l^^]^(l2 - 

120), NMOS^^ 7llolHl-(T9 ~ T18), ^ CM0S^4^ 7ll<^lM(Cl ~ C10)5. 9X^. 

£5<^l^i, 27^4^ <yiHtil:((I9, 110), (111, 112), (113, 114), (115, 116), 
(117, 118), (119, 120))^ Bfl^ll-(L1 ~ L6)# ^^^^A. H^JL, 9im]mi3 - 18), 
CMOS^# 7llolE§(ci - CIO), ^ 2fl^ll-(Ll ~ L6)^ ^«:5lS.(40)l- W. 

SS**!] q-Ef-fl Sjss] :f 2]-^ ^i^*>^ 
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<46> tfl^iB ^l^^S(MRSC)^ tfl:±HAli^ "■8:H"sfl^S. elH ^^^] 

<47> Efl^iH^li tfl^H ;^1<^^S(MRSC)7} "^>ol"efli§5. NMOS^^ 

(T14 - T17)ol ^B^JL, NMOS^^ 7llo]Hl-(N9 ~ N13, N18)ol ^^4. ^is]^, l]]o]^] 
(DDBOl ~ DDB04)7]- NMOS^^ 7llolBl-(T10 - T13)4 -f^H ^#^4. ^^^Jl, #^^31 
(CLK)7l- NMOS^^ TflolBCTlB)!- ^^^4. CMOS^^ 7flolB(C10)^ '■^l-ol"ell^ 

4. CMOS^d^ 711<^1H1-(C9, C8)4 2fl^l(L6)^ ^^^=1 "^hl-e^l^^ ^sjAij: 

(CLK)^l -1-^^}^ CM0S^4^ 7llolB(C9)7l- ^5]o^ t-flojEi (DDB02)1- Hfl^1(L6)<^l 4^]^}^, 

^ tl]olEil- ^, CMOS^^ 7llolBl-(C9, C8)4 5fl^l(L6)5. ^^^^ s]^^ c^l 

olB](DIX)B2)l- tiV #^^7lT?Vf- CMOS^^ 7llo]Bl-(C7, C6, C5)4 

Hfl^ll-(L5, WS. ^^^^ ^S.^ "§l-ol"efl^s] #i^^s(CLK)<Hl CMOS^^ tH^] 

H(C7)7> cll^lBi(DDB03)# h}1^1(L5)o11 efl^l^fji, #5^^J:(CLK)o11 

-g-^^H cMos^^ 7floiB(c6)7} ^sjcH Efl^i(L5)ofl n<^]^]^ mum m^} 

JL, "^}o]"5^l^o^ #^^5:(CLK)<^1 -g-W^ CMOS^^ 7llo]H(C5)7l- ^sjc^ 2fl^l(L4)i 
511^1^ cflolEil- ^, CMOS^^ 7]lo]Hs.(C7^ C6, 05)4 sll^ll-(L5, L4)^ ^ 

3]^^ i:-llolEi(DD0B3)l- 1.5#^^7l^V^ ^l^^H IJ-^^S. 
■^^^ CMOS^^ 7flolH^(C4, C3, C2, Cl)4 2fl^ll-(L3, L2, L2)S. ^ 

2^^^ i:^lo]El(DDB04)l- 2#^^7lnVf- :^1^^H NMOS^^ 711o1e(t9)^ 

^^21S(40)5.4e-1 #^5]^ i;-11^14# cflolE-lCDBOl)^ ^^W. 
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E]H ^l^^s(MRSC)7l- "S-f"eMS. ^i^^sl^S, NMOS^^ A] 

o]Bl-(T14 - T17)o] ^S\3L, NMOS^^ TllojES-d^g . ^13, N18)o] ^^^4. H&l^, 
NMO^^ TflolBl-CTU ~ T17)<:>1 ^^l (DDBOl ~ DDB04)1- t-fl o] (DBOl ~ DB04)S. ^^tl: 
^. 

S.b'^] 5]H c-]lo]Ei cIl^lEKDDBOl ~ DDB04)1- ''^^i}<^ t]]o]B\ 

(DBOl ~ DB04)1- ^^^5*1-^ q-E]-ifl^4. i:-llolEi((DDB05 ~ DDB08), (DDB09 

~ DDB012), (DDB013 ~ DDB016))1- ^^*H ^^-fl °1 (DB05 ~ DB08), (DB09 ~ 
DB012), (DB0i3 ~ DB0i6))# #^5*]-^ ^b4| M-tt^ ¥^^4 'o'U's}^. 

(DDBOl ~ DDB016)1- ^^^t}<^ 16^^^ ^^]^](dmi ~ DB016)1- S^H 
^4^1 <^]^ lewjEoj cilojE-] (DDBOl ~ DDB016)1- 4^1 5] i^HolEi 

((DBOl, DB05, DB09, DB013), (DB02, DB06, DBOlO, DB014), (DB03, DB07, DBOll, 
DB015), (DB04, DB08, DB012, DB016))# ^^H^S ^^W. 

£5i M-^\H ^^l^^l^ BlH z^]o]B] ^]o]s\S.^ ^o]B\ 5flolH(DDR;Double 
Data Rate) ^]3.^ ^-g-€ ^ 91^ S]^ ^^^^ i^Ef^^ ^ojuf. 

^:£(CLK)^ H:^]^ t}7^ <^7]6\] c-ll^lBil- t^*}^ 5]S ^^^^ q-El-^ 

^ ^^^^ tivs^l ^J-^]^ tfl^Es. tiio]Ei <a#^ ^(S^ 

25-15 



1020020068931 ^^ ^^f: 2003/5/9 

aiV, ^ ^^^^ tiVS^l ^12-2^ Bfl>iEAl6il ^^s. #^5]^ cfl'^lEil- 

^] €4. ^, ^]S.^ ^}^]7} 5]H5l^ t-11<^lEil- 2WlB^A^ ^]31t}c^ tijia 

tfl^H^HI t^s]^ tll^lEii- Efl^H^ 4-§- 

iHl^lBi ^(S^, ^H)!:^ f-^l-c^ ^4^-^^ #^4i, n^^]7} 

4tS Cll^lBi4 4^1B Cll^lEil- tijlil^H ^IH 14 ^<^]^]^ ^7] nfl 

S-ll -ii-i-^l T^-6'"^-ii ^^ii-'m h^14^ ^4~f 'il-*l^^ro}i:|-. 

"b'yM^]^ ^ ^^^^ wi-^^?!: ^4^11- %i-s4^ ^^^4^4^^>. ^fl^ 7l# ^o> 
4 ^"^4^ 444 ^^4 7l7ii^ ^ ^^^s] A}^^ ^ <^^o.^^Ei 
^^44 ^^^<^14 ^ 4^<f47fl ^ ^^^11 ^ ^ 

^<='14. 
[^^^^ JL41 

^ ^^^4 ^I2.sl ^J-4 ^ ^1 tfl^B ^fl^^Bl- 44^ 4-B- 

4^ ^ ^# ^-^^ ^ $14. 

^Ih :e.4 ^4^1: ^fl^B 141- ^ 1>£^1 ^ise] ^j-4s] 

^4^^*^1 t^>^4. 
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[%^^«^ 1] 

*H 4^ ti]H^ ^12^J^ t-llolEil- t^J^f^ E}olH c^lojEi ^ 

EfliB B]H ^^^i^^ii^ 4^ Tiiit^ n<^]B\^ wlB^^ ^ts. ^^^> 
^|l#a clloiEii- ^ja^H 4- tiiH^ ^12#^ i^-ll^lEil- s]:e. CijojEi 

[4^^%^ 2] 

Si^ t-flolE^l- Al;^V§|.c^ 4- h];eo^ ;^]2^g^ cflolEi^. ^^^^ ^llCll^lBi 

^ii*a^ c-nojE^i- 4^ tiiB^ ;^i2^g^ t]]o]B\s. ^^i}^ mn'=>]^ ^4^^^^ 

3] 
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^^^J- e]H -^^Ajo]] Aj.7l ;^lo]X|J:oll -g-^^i-o^ ulH^l :^li#^ t^lojE^ 

1- HlB^ ^12#^ cllolEiS. ^^t}^ m^<=>]^] ^^^^^ ^;^lo. 

4] 

n7}] ZL#1:5. o]^o]7.\jL, ^^7] n7fl Zlf-l- z^zj-o] k7]l^ nk7fl^ cflojEi 

4>7l nk7ll^ dlolEi ol^^ 3llH)l-S^Ei cflolEil- n\^t}<:^ 

nkWlB^ ^11^^^ i^-11<^lB^l- ^^^J^m n7ll Hf-lrS o]^o^;^lji, ^^-7] n^fl z}-z|o1 
k7llS. ol^<H^ nk7flS] Z^]o]B\ og^H^3j]^. 

Bfl^iB :^4Alo11^ ^1-71 n7ll z]-z|-o] ^71]^ z^]o]B\ og^y^g^-.^ 

M-S] c^jojEi og^H^^i^w.^^ *a^S]^ntilB5l ^H^^^ ^t^^^H nktilBS] ;^12 

Fk^]B^ ^n^^n dioit^i- nktiiso] ;^]2<^g^ i^ii^iEii- ^^^^t}^ s^- 

Efl^B H^H -f4^1<^l^ nkwlB^ ^ll#^ cflolE-ll- k^]B'A n^] 
i^^l^l^ll- nktilBS] ;5ll2#^ cH^ltll- B^H t-HojE] ;^lcH^c]-; ^ 
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^7] nkWlB^ ;^12#^ ^^]^% wl^^H ^1-71 nk7l]^ ^0]^] <y#^ ^(S^, sfl 

i^i^^} 51 

^^7] t]]±B BfojH ^3]-A]c,il E|iH ^1^^3:011 -g-^*]-o^ 4>7l n7l1 nf-f- z]-z]- 

^ k7i]2i djojEi oj^t}]5i]^^ §1-140^ ^o]E] o^^n\s^s.^^ hhih^ ^h^j^ 

^ t-HojE^l- nkWlB^ ^I2<y^ cflolElS ^^^}^ ;^l2c11olE^ ^^^^^ "^^M^ 
l^^^} 6] 

^IWl ^7l SlH C-llolEi ^fflo]^^^ 

cflc^'lBil- ktilH^ ^^^H ntilB^ ^12#^ t-ll^lBil- ^^H-^S ^^m^ ^4 

t-flolE^l- wlBS] ^]2^^ c-HojE-ls ^^^}^ ^^IScll^^lBl 
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71 

n7l] nf-l-S ol^o^^lji, >^>7l n7fl ZLf-1- k7l]S. 01^(^1^ nk7ll5] cflolE^ 

4^)1-; ^ 

4^^711^ Tiiiae^ ^1-^ ^tiitv ^ls.el >i ^H^^fl^ll- ^tiltl 1>£^1 AS.^ ^1-^1^ 

«j-^<^l 

tfl^:^ e^ojH ^4^1 oil n7l] ZLf-l: z]-z]-o^ ^j-ufs^ cflolEi ^(^^, 
2ll:£)6.s^Ei ^g^5]^ ntilB^ ciioiEii- ktifls ^^J-^l-c^ nktilB^:] ;^l2^g^ n 

^^^<5^'|-i, ^^^^ 5|^|-B -^^^Ml ^i-^l nk7H^ c-llolEi ^(^^, 4^)6.^ 

<i]^Sl^ nktilBS] ;Hl2<ij^ cflolEil- <a^^H ^1-7] nktilH^l A]2''^^ n<>]^S. 

^1-71 nkwjB^ ^12^^^ cl]o]E^s. x^^^ ^^ ^z^<^]^ '^^]^^\^ ^7^1; 
^7] Dflael ^ o^eflojoi] nktilH^ ^ll#^ cHojEi^ ^T]] ; ^ 

Efl^iH Aj.7] nkwlB^ ^ll#^ cflolE^f. kwlB^xi zif ^ ^^^H n 

tilHSl ;^l2t^ dl^^lE^l- ^^^m^, ntilHS] ^12#^ tllolE^l- %7] n7fl ZLf-i- z]- 

Z]-o] t\V^6^ CflojE^ og^^ ^(S^, 3lllH)l- ^t\c^ ^^^1- e|H ^^Ajoll 4V 

7l nkwjBS] cil^^jEil- ^7] nkw]B5] ;^l2#^ t-flojEi^ ^^^J^U, ^oM nk^lH 

^ ^I2t^ cfl^lE^l- ^7] nk7fl^ c-flolE^ og^^ ^(a^, sfls.)!-^ *^^>^ 

^7j]l- ^Hl^}^ O.^ aVH^l ^^1^ tfl:^:H ^J-^^ . 
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